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Motivation

Cell membranes are formed by a phospholipid bilayer,
where each phospholipid has a polar head group
attached to a non-polar fatty acid tail. Synthetic ion
transporters must therefore be able to interact with
both the polar and non-polar components of the lipid
bilayer. However, our previous studies of anion-binding
oligomers have shown poor solubility and would
therefore serve as poor membrane transporters. This
study investigates whether the addition of polyethylene
glycol (PEG) chains improves the solubility of the
anion-binding oligomers.

Membrane Structure
Structure of lipid
membrane: polar head
groups (red)
interacting with water,
and fatty acid tails
(yellow), and
transporter/channel(gr
een) that helps
molecules and/or ions
cross the hydrophobic
membrane.

PEGylated 9mer Synthesis

Core 5mer Synthesis

Synthetic anion transporters can restore ion movement
in cell membranes where native ion transporters have
been damaged by genetic mutations. Such mutations
cause diseases including cystic fibrosis. Anion-binding
oligomers can serve as a basis for these transporters.
We demonstrate the ability of halogen bonding
foldamers to bind anions in solution and in the solidstate.

We chose to PEGylate the 9mer because of its poor solubility. 9mer and
R9mer are mildly soluble in THF, but by introducing PEG chains, this
could increase solubility in a variety of different solvents.
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Future Directions

9mer and Reverse 9mer differ in their functional group location. 9mer contains three halogens
(Br), while R9mer contains two halogens. Altering the location of functional groups can change
the anion binding ability of the foldamers and the folding of the helices.

Solution Data

Halogen bonding

NMR shifting of R9mer upon addition of anion guest at cold (-40 ℃) and hot ( 50 ℃)
temperatures. Shifting indicates a change in chemical environment for the oligomers.

PEGylated
9mer
synthesis
continues.
We
successfully synthesized the PEGylated cap, but we
have yet to isolate the PEGylated 9mer. Once we
complete the synthesis, we will test solubility,
anion binding, and investigate the solid-state
structure.
For all the oligomers (9mer, Reverse 9mer, and
PEGylated
9mer),
we
will
conduct
8hydroxypyrene-1,3,6-trisulfonic acid (HPTS) assays
to test the ability of the oligomers to transport
anions across a membrane. The transport of
protons or anions across the membrane of the
vesicle will drive a change in pH. HPTS is a pHsensitive fluorescent dye. Thus, fluorescence
serves as a proxy for pH and will allow us to
evaluate the effectiveness of our ion transporters.
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Electrostatic Potential Maps for different halogenated
molecules. ESP maps show the charge distribution in a molecule
(red: areas of low electron density, Blue: areas of high electron
density). The sigma-hole (red) is a region of low electron
density, thus allowing for binding of electron rich molecules or
ions.
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Crystal structure of the 9mer. To get this structure, X-ray crystallography
was used. X-ray crystallography utilizes X-ray diffraction patterns to
determine the arrangement of atoms in a molecule. The 9mer forms helices
in the crystalline state, and these helices can stack to create large tube-like
structures.

